Cell and molecular biology of DNA methyltransferase 1.
The DNA cytosine methyltransferase 1 (DNMT1) is a ubiquitous nuclear enzyme that catalyzes the well-established reaction of placing methyl groups on the unmethylated cytosines in methyl-CpG:CpG base pairs in the hemimethylated DNA formed by methylated parent and unmethylated daughter strands. This activity regenerates fully methylated methyl-CpG:methyl-CpG pairs. Despite the straightforward nature of its catalytic activity, detailed biochemical, genetic, and developmental studies revealed intricate details of the central regulatory role of DNMT1 in governing the epigenetic makeup of the nuclear genome. DNMT1 mediates demethylation and also participates in seemingly wide cellular functions unrelated to maintenance DNA methylation. This review brings together mechanistic details of maintenance methylation by DNMT1, its regulation at transcriptional and posttranscriptional levels, and the seemingly unexpected functions of DNMT1 in the context of DNA methylation which is central to epigenetic changes that occur during development and the process of cell differentiation.